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Where an inner race has to be pressed directly against a shaft shoulder, means of dismounting can be arranged by providing slots milled in the shaft shoulder (as Fig. 56) to allow a suitable tool to be inserted behind the race.
Outer races pressed into shouldered housings (as shown in Fig, 57} can be removed readily if two holes arc provided through the shoulder, parallel with the bearing axis and diametrically opposite one another. Suitable rods inserted into the holes enable the race to be tapped out of the housing. Alternatively if tapped holes are provided bolts can be screwed in and the race pressed out of the housing.
Figs. 58 and 59 show two designs in which particular attention has been given to ease of assembly and dismantling. The former shows a modern traction-motor bearing arrangement making use of cylindrical roller bearings having special lip arrangements on their races. The bearing at the commutator end is provided with lips on both its races, so that it will locate the shaft endways. It wiH be seen that the armature can be easily removed from the carcase for cleaning, as the end shields can be withdrawn complete with outer races, cage, and rollers, leaving the inner races in position on the shaft.
Fig. 59 shows an axle-box arrangement that has proved very successful, and here again cylindrical roller bearings with special Up arrangements on their races are employed. It will be seen that each bearing locates and will take end thrust in one direction, and also that when the axle clamping plate is removed the axle box can be withdrawn complete with outer races, cages, and rollers, leaving the inner races in position on the axle.
In both cases the shafts can be threaded and the races held endways by clamping nuts if these are preferred.
LOAD   CAPACITY
The mathematical theories of Hertz, and the later investigations of Stribeck, Goodman, and others, have formed the basis of research carried out by bearing manufacturers in connection with load-carrying capacity.
The calculated capacity of a bearing depends on the size and number of bails or rollers fitted, but, when deciding on these, due attention must be given to the proportions of the races and cages, having in mind the fact that the external dimensions of standard anti-friction bearings are fixed by international agreement. At the same time 'different makers allow different proportions for these components, and there may be considerable variation in the internal construction of bearings of the same size and type.
Although it is possible to calculate the actual stress intensity set up in the working parts of a bearing under a given static load, the load capacities published by different makers vary considerably, even in cases where the numbers and size of the rolling elements are the same. This is due to the different factors of safety incorporated in the formulae, but the differences tend to balance out when the load capacities are applied to actual working conditions.
It cannot be overstressed that it is impossible to compile tables giving safe loads for anti-friction bearings that will meet all conditions of service. Correct bearing selection can be made only after consideration has been given to magnitude and nature of' the load, also the speed, in relation to the operating conditions of the particular application concerned.
While in many applications it may be possible to calculate the nominal bearing loads accurately, these may bear little relation to the shocks and induced stresses that occur under running conditions. For example, it is definitely established that a bearing subjected to a live load, such as that from gear tooth pressure, and mounted in a relatively light housing is operating under considerably easier conditions, other things being equal, than an identical bearing carrying a deadweight load of the same magnitude and mounted in a cast-iron bed plate of solid proportions. In the latter case, due to the heavy masses present, vibrations have to be absorbed almost entirely by the races and rolling elements, and if the stress at any time is sufficient to cause permanent indentation of the tracks, this will quickly lead to complete failure of the bearing.
The figures given in load tables, therefore, should not be rigidly adhered to, but should be regarded primarily as a means for comparing the relative strengths